Background
==========

Palliative care (PC) is a relatively young medical specialty, officially recognized as a specialty in the UK in 1987 and by the American Board of Medical Specialties in 2006.[@b1-amep-9-915],[@b2-amep-9-915] PC is defined by the World Health Organization as an "approach that improves the quality of life of patients and their families facing life threatening illness, through prevention and relief of suffering by means of early identification and impeccable assessment and treatment of pain and other problems, physical, psychosocial, and spiritual".[@b3-amep-9-915] In contrast with hospice care, PC can be delivered at any stage of a serious illness and can be provided concurrently with curative or disease-modifying treatment.[@b4-amep-9-915] Although there is a growing need for PC among patients living with serious and life-limiting illness, there is a shortage of PC specialists with a projected absolute growth of only 1% in PC specialists in the next 20 years.[@b5-amep-9-915] Experts have called for a multi-faceted approach to this issue, with recommendations to increase graduate medical education funding for PC trainees[@b6-amep-9-915] and to educate all health professionals in primary PC skills, the basic skills that all clinicians who care for patients with serious illnesses should possess.[@b7-amep-9-915] In a survey of both PC specialists and non-PC specialists, the three areas of greatest importance identified for primary PC competencies were managing psychological symptoms, addressing prognosis, and managing the final hours and days of life.[@b8-amep-9-915]

As in medical education in general, a variety of teaching methods are used in PC training. These include didactic lectures, small group workshops, self-directed paper or online learning modules, and elective or required coursework with a PC clinical team.[@b9-amep-9-915],[@b10-amep-9-915] Simulation-based medical education (SBME) has been adopted as an additional modality to deliver training in skills across multiple specialties and levels of training. The term simulation has been defined as a technique, rather than as a technology, to replace or amplify real experiences with guided experiences that evoke or replicate substantial aspects of the real world in a fully interactive manner.[@b11-amep-9-915] Not only has it been found to be effective in the acquisition of certain procedural clinical skills, eg, intravenous catheter placement, endotracheal intubation, and cardiopulmonary resuscitation,[@b12-amep-9-915] but SBME has also been used as a tool to teach PC clinical skills.

SBME: historical context
------------------------

Simulation as a learning technique dates back to eighteenth century France, when Madame Du Coudray used a leather mannequin pelvis and fetal model with placenta to train midwives.[@b13-amep-9-915] The medical education use of actors to portray or simulate patients and clinical situations was first reported in the clinical neurology literature in 1964.[@b14-amep-9-915] The benefits of the standardized patient (SP) as a teaching tool were additionally demonstrated in 1968 by gynecology teaching assistants who were instrumental in teaching pelvic examination techniques in a safe environment.[@b15-amep-9-915] The objective structured clinical examination (OSCE) was described in 1975 by Harden et al[@b16-amep-9-915] as a tool in which the variables and complexity of the examination are more easily controlled, with aims that are more clearly defined. The OSCE became integrated into routine evaluation of US medical students and was eventually incorporated into the Step II Clinical Skills examination in 2004 as part of the United States Medical Licensing Examination.[@b17-amep-9-915] SBME experienced a monumental turning point when the first full-scale mannequin simulator for anesthesia training, Sim One, was created at the University of Southern California in 1966. It could blink, change pupil size, and open its jaw to allow for practicing endotracheal intubation.[@b18-amep-9-915]

One of the first mentions in the literature of simulators used in education of PC skills was by Ann Faulkner, a medical educator in the UK. In 1994, she advocated that simulation provides a unique opportunity to practice communication skills by immersing learners in a safe and constructive environment.[@b19-amep-9-915] In the almost 25 years since Faulkner's report, the use of SBME in PC education has expanded to address diverse skill development among many different learners in a variety of educational settings.

This review seeks to describe the current state of the art of SBME in PC education through a comprehensive and systematic analysis of the published literature. We explore the scope of SBME methods used, the PC skills taught, and the range of learners targeted. We also aimed to describe the quality of outcome assessments reported and identify important gaps in SBME in PC education and opportunities for future applications.

Methods
=======

Literature search and sample selection
--------------------------------------

We conducted a literature search to identify publications reporting on a simulation training experience to teach PC skills. The review process took place in three steps: an initial database search, the application of inclusion and exclusion criteria, and the final selection based on relevance of the study content.

For the initial search, we identified two key concepts relevant to our topic: PC and simulation. We then identified appropriate controlled vocabulary terms through PubMed's Medical Subject Headings (MeSH) database and Embase's Emtree database available through the Ovid platform. The search was then performed in Embase, PubMed, and Web of Science using appropriate controlled vocabulary and syntax for each database.

Keywords identified were standardized patient, simulation training, interactive learning, simulation, structured clinical examination, OSCE, hospice, palliative medicine, supportive care, and palliative care.

MeSH terms identified were simulation training, palliative medicine, palliative care, and palliative care nursing. Emtree terms identified were simulation training and palliative therapy.

Our main inclusion criteria were 1) articles written in English and 2) articles that involved the implementation of a simulation-based exercise for the purposes of teaching PC skills. We considered simulation-based exercises to include those involving an SP actor, a role-play scenario, a computer-based learning experience, or an experience using a technologically advanced robotic simulator.

The PRISMA flow diagram in [Figure 1](#f1-amep-9-915){ref-type="fig"} describes the process by which we identified and screened articles for this review. Our initial search yielded a total of 427 articles. One author (DK) screened all titles for irrelevant keywords indicative of article content inconsistent with the goals of our search. For example, articles that were primarily about basic science research, medical oncology treatment, or radiation oncology treatment simulation were excluded. A total of 282 articles were removed during this step, leaving 145 articles for further review.

We then excluded another 67 articles that were either case reports, editorials, meeting abstracts not published in peer-reviewed journals, or literature reviews. We also excluded studies that involved solely nonclinical learners, unless they were part of an interprofessional experience with medical or nursing learners. Once inclusion and exclusion criteria were applied, our sample consisted of a final total of 78 articles ([Appendix 1](https://www.dovepress.com/get_supplementary_file.php?f=153630.pdf)). We created a Microsoft Excel spreadsheet with the final study sample to facilitate the recording of coded variables.

Coding and analysis
-------------------

We created two main categories of variables: learner characteristics and simulation characteristics. Within each, we identified variables we believed most relevant and codable to describe key aspects about the learners, types of simulation methods used, and educational content and assessment. In the first category, we coded learner profession, trainee level, and specialty/subspecialty. In the second category, we coded the simulation type, skill focus, presence or absence of debrief, and simulation assessment.

Two authors (DK and MSE) created a test sample of 20 randomly selected studies out of the 78 to independently review using the coding scheme for the variables described earlier. The purposes of the test sample were to ensure that our coding scheme was feasible and demonstrate agreement in coding prior to coding the entire sample. During the coding of the test sample, we identified two variables with low coding inter-rater reliability. The first was the category of fidelity. Although some studies described their simulation as of either low or high fidelity, most did not. We determined it was difficult to create an accurate and standardized way to code fidelity. For example, one reviewer could code an SP experience as of high fidelity, while another reviewer may only code experiences that utilized robotic mannequins as of high fidelity. Given the inexactness of an operational definition of fidelity, we decided that the level of fidelity could not be reliably coded and it was therefore removed. Initially, we were also interested in whether a reported simulation experience was designed to be formative or evaluative. However, it became apparent in our test sample that we could not reliably classify many studies as formative or evaluative as the intent of the authors was either not specified or unclear.

In looking at the characteristics of targeted learners, we first identified the codes for profession as medicine, nursing, social work, or chaplaincy. For the trainee-level variable, we created five possible codes: student, resident, fellow, practicing provider, and unspecified. We defined practicing provider as a licensed practitioner practicing independently and included physicians, advanced practice nurses, physician assistants, and registered nurses. Next, for the specialty variable, we tabulated the specialties and subspecialties of the practicing providers. We also tabulated the intended specialty of practice for residents and fellows. Student-level learners were not coded for this variable as they have not started a specialty path. This variable was coded as the data collection proceeded, with a total of six different specialties for physicians and nurses noted. Five subspecialties of medicine and five subspecialties of pediatrics were also coded.

For simulation type, the possible values included SP encounter, role play/sociodrama, simulation laboratory, and computer-based exercise. The skill focus variable had six possible codes: delivering bad news, empathic communication, eliciting treatment preferences, symptom management, team communication, and others. Presence or absence of debrief was coded as either yes or no. Our last variable, simulation assessment, evaluated if and how simulation experiences were assessed for educational impact and efficacy. Based on our familiarity with the literature, we created four possible codes for this variable: participant feedback, post-simulation OSCE, patient outcomes, and not assessed. Participant feedback was coded if a study collected data from the participants before and after simulation in various areas. These included ratings of self-efficacy regarding performance applying certain PC skills, comfort with topics of serious illness and end-of-life care, attitudes toward these topics, and knowledge of palliative or end-of-life clinical care. This code was also chosen if a study surveyed participants on whether the simulation met its stated learning goals.

After reaching consensus on coding each variable in the test sample, we assembled the final coding scheme. Each study was independently read and coded by one investigator (DK or MSE) using a numerical coding scheme in Micro-soft Excel. Each qualitative code was assigned a number. Once all the studies were coded, columns in the Microsoft Excel spreadsheet were organized by numerical order. Basic statistics were calculated by tabulating frequencies within each variable. Of note, given the variety of methods used in the studies we reviewed, there were multiple variables that could be assigned more than one code. For example, if a study involved physicians, nursing participants, and social work participants, three codes were assigned for the profession variable.

Results
=======

Learner characteristics are shown in [Table 1](#t1-amep-9-915){ref-type="table"}. When examining profession, 38% of studies involved either nursing students or practicing nurses. On the other hand, physician learners including practicing physicians, fellows, residents, and medical students were included in 76% of the studies reviewed. Learners from social work and spiritual care were less frequently involved, with only 6% and 3% of the reviewed articles including participants from these fields. On the medical side, specialties and subspecialties were recorded for 40 studies. Internal medicine and family medicine were combined into one group due to similarities in training and scope of practice. These learners were involved in 40% of studies. Many subspecialties of internal medicine were represented, including critical care (15%), oncology (13%), hospice and palliative medicine (13%), geriatrics (8%), and nephrology (5%). Pediatric learners comprised 20% of the non-student subgroup and involved pediatric residents and attendings. Pediatric subspecialties noted were pediatric intensive care (10%), neonatal intensive care (5%), oncology (3%), emergency medicine (EM, 3%), and cardiology (3%).

The two surgical specialties represented were general surgery (8%) and obstetrics-gynecology (5%). Lastly, EM (8%) and neurology (3%) were also noted in minority of the sample.

When examining the results for trainee level, students of both medicine and nursing were represented at the highest frequency, with almost half of the studies reviewed including students. Fellows were involved in only 18% of the studies. Only 16% of the studies reviewed integrated learners of more than one level of training, demonstrating a lack of collaborative teaching across trainee level.

Simulation characteristics are shown in [Table 2](#t2-amep-9-915){ref-type="table"}. The most common modality of SBME was the use of SPs outside of simulation laboratory settings, found in 68% of studies reviewed. Only 15% of studies utilized a technologically advanced robotic simulator. Role play and sociodrama were seen in only 10% of the studies and computer-based learning modalities were seen in only 8% of the studies.

When examining the variability among the skills being either taught or tested by simulation-based training, eliciting treatment preferences (50%), delivering bad news (41%), and empathic communication (40%) were the most common. Symptom management was addressed in only 13% of the studies, with cancer-related pain addressed in nine out of 10 of these studies. Delirium was also addressed in one study, along with pain and nausea.[@b20-amep-9-915] One study utilized a technologically advanced mannequin to test PC trainees in the UK on their management of massive hemorrhage, dyspnea, and opioid toxicity.[@b21-amep-9-915] The least commonly addressed skill included in simulation experiences was team communication, addressed in only 6% of the studies.

The most common method of simulation assessment was participant feedback (62%). There was a post-simulation OSCE to evaluate improvement in skills in 17% of studies. Only three studies evaluated patient outcomes as a measure of effectiveness of the simulation experience. In 22% of studies, there was no report of an outcome evaluation of the simulation. Lastly, a debriefing portion was included in 76% of the studies.

Discussion
==========

Using robust search methods, we identified 78 studies meeting our inclusion/exclusion criteria and conducted a systematic review to describe the current state of SBME in PC education. We identified several key trends regarding targeted learners, simulation methods, educational content, and assessments of efficacy. These trends, along with important gaps identified, are summarized in the following paragraphs.

We found that most reports included physician learners, with fewer involving nursing. We observed that SBME has been used in training with all levels of learners ranging from students to practicing providers. Among studies with physician learners, most were in medicine and its subspecialties. We identified a paucity of reports involving learners in surgery and certain medical subspecialties, such as cardiology and hepatology, who often care for patients with serious illness and PC needs. Notably, independently practicing physicians and nurses were represented in 22% of the studies, which is encouraging as it indicates that simulation is utilized in continuing PC education. Interprofessional learning was very rare, illustrated by the infrequent integration of social work (6%) and chaplaincy (3%) trainees. Given the primacy of the interprofessional team approach to PC, much opportunity exists for targeting these groups in the future.

We identified a variety of simulation methods, with SP encounters making up a majority (68%) of simulation experiences. This may be explained by the predominance of communication skills training in SBME in PC training. SP encounters provide learners with a safe space to practice skills they may find challenging or intimidating with real patients, such as delivering bad news and eliciting goals of care.[@b22-amep-9-915] SPs also, as the name implies, provide a level of standardization of the educational experience and can often be tailored to the desired skill set and level of learner. However, PC curriculums that utilize SPs can be costly, with one study citing a three-station PC OSCE for 12 learners costing \$6800.[@b23-amep-9-915] In addition to financial cost, educators may face challenges incorporating PC specialists into program development due to the known workforce shortages in the field. Although we acknowledge that the use of SPs will not replace the learning that occurs with real patients, we believe it can augment these experiences by fostering the development of skills in a safe space, with the potential for debrief and focused feedback.

Much less common (15% of identified studies) is the use of the simulation laboratory with a technologically advanced robotic simulator. We postulate several advantages to using a robotic simulator over an SP, if available. First, a simulator can mimic an array of physiologic processes with human responses that a human volunteer cannot, such as abnormal heart and lung sounds, which would be especially useful for learners in a scenario with a dying patient. This feature could also foster learning in symptom management skills. In addition, educators can design patient scenarios with greater potential for standardization by minimizing variations associated with SPs. Lastly, these simulators are useful in scenarios with pediatric patients, due to the limitations of using child SPs. Costs can be prohibitive, with one technologically advanced simulator cited to cost \$75,000,[@b24-amep-9-915] and institutions will need to perform cost--utility analyses for such an investment.[@b25-amep-9-915]

Regarding educational content, most studies focused on communication skills, while only 13% of the studies addressed symptom management skills. Although PC emphasizes communication skills, it also prioritizes the treatment of symptoms that negatively impact the quality of life.[@b4-amep-9-915] This gap in symptom management and the lack of interprofessional learning are inconsistent with published PC competencies for medical students and residents.[@b26-amep-9-915] These competencies include expectations that medical students would be able to "assess pain systematically", "assess non-pain symptoms", and "describe roles of members of an interdisciplinary team".

A range of methods were utilized to evaluate the simulation experience. Regarding participant feedback, participants were frequently surveyed on their comfort, confidence, and perception of self-efficacy regarding the targeted skills or tasks. Most studies reported comparisons of pre- and post-simulation survey data. Several studies used participants' self-efficacy ratings alone,[@b23-amep-9-915],[@b27-amep-9-915] while others combined self-efficacy ratings with a performance-based evaluation, such as an OSCE[@b28-amep-9-915] or an online performance with a virtual patient.[@b29-amep-9-915] The Kirkpatrick model of training ranks educational outcomes from Levels 1 to 4: Level 1 is "Did the learner perceive value?", Level 2 is "Did the learner's knowledge or skill improve?", Level 3 is "Did the knowledge or skill transfer to behavior", and Level 4 is "Did the training program lead to improved patient outcomes?".[@b30-amep-9-915] We identified that a majority (62%) of assessments were based on ratings from participants, indicating Kirkpatrick Level 1 or 2 outcomes. Seventeen percent of studies assessed efficacy with a post-simulation OSCE, consistent with Kirkpatrick Level 3. Only three studies assessed patient outcomes consistent with Kirkpatrick Level 4. In acknowledging the challenge of assessing these rigorous outcomes, we describe these three studies here.

Trickey et al implemented an SBME with SPs to improve surgical residents' patient-centered communication skills. The Communication Assessment Tool (CAT) was used during scenarios involving delivery of bad news to a caregiver of a patient with postoperative intracerebral hemorrhage and a patient with cholelithiasis with contraindications for cholecystectomy. In the outcome assessment, actual surgical patients reported that the participating surgeons provided explanations with improved clarity, as surveyed in the Hospital Consumer Assessment of Healthcare Providers and Systems (HCAPS).[@b31-amep-9-915] Kruser et al utilized SPs to teach attending surgeons "Best case/Worst case" phrasing for high-risk surgical discussions with elderly patients. Patients and families found that participating surgeons established appropriate expectations and provided clarity helpful in their decision-making process.[@b32-amep-9-915] Curtis et al randomized internal medicine residents and nurse practitioner students to either simulation-based communication training or usual education. The primary outcome, patient-reported quality of communication, was not significantly improved in the intervention group.[@b33-amep-9-915] These studies demonstrate the feasibility of incorporating high-level educational outcomes in SBME studies.

Beyond the results of our structured coding analysis, we identified four noteworthy themes below that seem important for educators interested in integrating simulation methods into PC education.

How SBME addresses specific challenges in PC education
------------------------------------------------------

Learners can be challenged in their comfort in learning difficult communication tasks, contending with both emotion and time pressures. For example, when tasked with delivering news of an amyotrophic lateral sclerosis diagnosis to an SP, medical students expressed feelings of powerlessness, described these conversations as emotionally draining, and some felt responsible for the diagnosis.[@b34-amep-9-915] At other times, the challenges were practical, such as feeling external pressures in a productivity-oriented environment.[@b35-amep-9-915]

SBME has been shown to be effective in transcending some of these barriers by simulating real-life scenarios in a setting where learners feel safe to practice difficult skills. In a qualitative study with medical students, educators used a simulation laboratory experience to teach communication skills concerning cardiopulmonary resuscitation with patients and caregivers.[@b36-amep-9-915] In the debrief, students uniformly expressed feeling unwelcome to participate in discussions about death and dying on the wards. Some students reported that they had been asked to leave the room by patients and caregivers. Simulation experiences may offer students the opportunity to practice skills difficult in "real-life" clinical environments. Participants also reported that the robotic simulator increased the realism of the experience, which enhanced its value compared to role plays they previously experienced.

Much like their physician colleagues, nurses often struggle with feeling unprepared in end-of-life care.[@b37-amep-9-915] Venkatasalu et al compared simulation-based end-of-life care teaching with classroom-based end-of-life care teaching among 187 first-year nursing school students. Simulation-based teaching led to an improved emotional experience for nurses in their first clinical placement.[@b38-amep-9-915] The ability to meet the need for improved end-of-life nursing education is limited by lack of comfort in this area among many nursing instructors.[@b39-amep-9-915] SBME can be incorporated into nursing education to provide standardized opportunities for teaching and assessment of PC skills.

Framing and language
--------------------

SBME is a useful method to study and teach provider communication behaviors because it allows researchers to replicate particular clinical scenarios in ways not possible in real patient encounters. Several studies investigated the language used in discussions with patients, as well as how treatment options were framed.[@b40-amep-9-915]--[@b42-amep-9-915]

When medical students in Switzerland discussed hepatic metastasis with SPs, they verified the SPs' understanding of the terms "palliative" and "metastasis" in only 22% of interviews.[@b40-amep-9-915] Another study examined how preferences were elicited and options were framed during code status discussions (CSDs). Internal medicine residents were randomized to either a simulation-based CSD curriculum including an SP encounter or no CSD curriculum, and subsequently, all were tested with another SP CSD. Intervention residents were more likely than controls to explore patient values and goals and less likely to frame the decision as one to be made solely by the patient.[@b41-amep-9-915] A third study included hospitalist, EM, and critical care physicians in a technologically advanced robotic simulation with a family member of a critically ill patient. Participants broached life-sustaining treatment differently than treatment focusing on comfort, commonly framing life-sustaining treatment as necessary while framing comfort measures as optional.[@b42-amep-9-915] These studies demonstrate that SBME allows researchers to investigate communication behaviors in a standardized setting that does not interfere with patient care.

Controversy over fidelity
-------------------------

Classically, the term *fidelity* refers to the degree to which a simulator can reproduce a real-world environment.[@b43-amep-9-915] High fidelity is commonly used to describe SBME utilizing technologically advanced robotic simulators. However, as we identified in coding our studies, the operational definition of fidelity has its limitations. Hamstra et al argued that although fidelity is defined as the degree to which a simulation feels real, it does not necessarily capture the extent to which an experience assists learners in improving their skills. They recommend abandoning the term fidelity and substituting terms such as physical resemblance and functional task alignment.[@b44-amep-9-915] Rather than focusing on the fidelity of a simulation, Schoenherr et al[@b45-amep-9-915] argued that educators should identify what features of a simulator are critical to learning.

When developing PC skills training, educators must determine which methods will assist the learner in practicing and strengthening the skills of focus. For example, using a technologically advanced robot without a human SP to interact with would not be effective to teach empathic communication. Furthermore, the transfer of learning and level of fidelity were not strongly correlated when a high-fidelity mannequin was compared to low-fidelity methods in teaching skills such as auscultation, cardiopulmonary resuscitation, and certain surgical techniques.[@b46-amep-9-915] In spite of these nuances in terminology, learners have reported that technologically advanced simulation centers contribute to the realism of the experience.[@b21-amep-9-915] However, learners also reported that the addition of a human SP to a robotic simulator was what made the experience "realistic, powerful and moving".[@b47-amep-9-915]

Unique simulation methods
-------------------------

SBME allows PC educators to be innovative when designing educational experiences. We identified two unique simulation methods -- the virtual patient and the sociodramatic method. Tan et al[@b48-amep-9-915] implemented a virtual patient case in a medical student clerkship to improve end-of-life care education. The "chart your own adventure"-style case guided students through a 4--6-month clinical course of a cancer patient from new bony metastases to hospice admission and death. Students experienced the simulation of the longitudinal care of a terminal patient, with opportunities to learn skills in symptom management and psychosocial support. Students' knowledge scores increased significantly, and 91% of the students rated the realism as good to excellent.

Even more technologically innovative is the use of avatars to teach communication skills. Andrade et al[@b29-amep-9-915] investigated the application of avatars or graphical character representations to deliver bad news in a three-dimensional computer-generated simulated environment. Although learners' self-efficacy ratings improved, they noted an inability to read non-verbal cues in the avatar SPs. A benefit of both these innovative methods includes the ability to manipulate characteristics of the patient and to provide distance learning.

Unlike the virtual patient, learners who participate in sociodrama rely heavily on physical expression and interactivity. Sociodrama is a type of role-play activity using group enactments of life situations to help deepen understanding of interpersonal conflicts.[@b49-amep-9-915] In a study by Baile and Walters,[@b50-amep-9-915] the only one in our sample to use sociodrama, role reversal methods helped learners understand hidden feelings of loss behind a family's emotional reactions. Although these unique methods are rare, they represent examples of creative applications of SBME to PC education that may diversify learners' experiences who are exposed primarily to SP encounters.

Limitations
-----------

Our study has several limitations. First, our exclusion criteria might contribute to publication bias, as reports in abstract form but not in full publication were excluded. However, we believe the full peer-reviewed vetting was important for inclusion. Second, as discussed earlier, we did not include certain variables of interest such as fidelity and study intent (formative vs evaluative) as we were unable to code them reliably based on information in the published reports. Perhaps, investigators can be mindful of this limitation in the literature and report more information regarding the intent of the SBME. Finally, as our unit of analysis was each SBME report, we reported on the frequencies of studies that included codes within each variable and could not comment on the overall percentages of the codes within each variable.

Future directions
-----------------

Based on the findings of this review, we propose several recommendations for the future application of SBME in PC training. We believe SBME offers unique opportunities to teach PC skills and encourage educators to identify opportunities for integrating these methods in their curricula. We advocate for inclusion of learners from all specialties involved in the care of seriously ill patients with PC needs, in addition to advancing interprofessional training in SBME. We encourage educators to establish working relationships with simulation centers to develop SBME to teach and assess learners on symptom management, especially in the dying patient. For investigators, we advocate for SBME study design which includes more rigorous outcome assessments, consistent with higher levels of the Kirkpatrick model, rather than relying primarily on participant survey data, recognizing the challenges with collecting patient outcomes.

Conclusion
==========

SBME in training of PC skills has advanced considerably over recent decades. Many successes have been documented, and many exciting opportunities lie ahead.
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###### 

Learner characteristics in SBME studies

  Learner characteristics                                          n (%), total n = 78
  ---------------------------------------------------------------- ---------------------
  Profession                                                       
   Medicine                                                        59 (76)
   Nursing                                                         30 (38)
   Social work                                                     5 (6)
   Chaplaincy                                                      2 (3)
   Unspecified                                                     2 (3)
  Trainee level                                                    
   Student                                                         38 (49)
   Resident                                                        23 (29)
   Fellow                                                          14 (18)
   Practicing provider[a](#tfn1-amep-9-915){ref-type="table-fn"}   17 (22)
   Not specified                                                   1 (1)
  Specialty/subspecialty                                           n = 40
   Internal and family medicine                                    16 (40)
    Critical care                                                  6 (15)
    Oncology                                                       5 (13)
    HPM                                                            5 (13)
    Geriatrics                                                     3 (8)
    Nephrology                                                     2 (5)
   Pediatrics                                                      8 (20)
    PICU                                                           4 (10)
    NICU                                                           2 (5)
    Oncology                                                       1 (3)
    EM[b](#tfn2-amep-9-915){ref-type="table-fn"}                   1 (3)
    Cardiology                                                     1 (3)
   Surgery                                                         3 (8)
   EM                                                              3 (8)
   OB-GYN                                                          2 (5)
   Neurology                                                       1 (3)

**Notes:**

Includes licensed, independently practicing physicians, nurses, and advanced practice nurses.

Pediatric EM requires a fellowship after pediatrics, while adult EM does not. Note that percentages may not add up to 100%, as more than one code could be selected for some variables.

**Abbreviations:** EM, emergency medicine; HPM, hospice and palliative medicine; NICU, neonatal intensive care unit; OB-GYN, obstetrics-gynecology; PICU, pediatric intensive care unit; SBME, simulation-based medical education.

###### 

Simulation methodology characteristics in SBME studies

  Simulation characteristics         n (%), total n = 78
  ---------------------------------- ---------------------
  Simulation type                    
   SP encounter                      53 (68)
   Simulation laboratory             12 (15)
   Role play, sociodrama             8 (10)
   Computer-based exercise           6 (8)
  Skill focus                        
   Eliciting treatment preferences   39 (50)
   Delivering bad news               32 (41)
   Empathic communication            31 (40)
   Symptom management                10 (13)
   Team communication                5 (6)
   Others                            8 (10)
  Debrief                            
   Yes                               59 (76)
   No                                19 (24)
  Method of simulation assessment    
   Participant feedback              48 (62)
   Not assessed                      17 (22)
   Post-simulation OSCE              13 (17)
   Patient outcomes                  3 (4)

**Note:** Percentages may not add up to 100%, as more than one code could be selected for some variables.

**Abbreviations:** OSCE, objective structured clinical examination; SBME, simulation-based medical education; SP, standardized patient.
